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CHIMERA IN HEAD OF SUNFLOWER 
(Frontispiece) 
This was found in the garden of Mr. J. 
of the disc florets, roughly a third of the entire disc, show ligulate characters, as in_ the 


D. Long at Boulder, Colorado in 1917. Some 


so-called double sunflowers. This may be attributed to a “bud sport” which arose at a very 
early stage in the development of the shoot producing the head. 
T. D. A. CocKERELL, 
Universtty of ( olorado. 
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THE FUTURE OF DEMOCRACY 


}. H. 


~ 


HE superiority of man over the 
lower orders lies in his ability 
to control in a large measure. his 
own destiny by interpreting the future 
in terms of the past. This advantage 
he owes to his development of elab- 
orate methods of communication and 
especially of written records which per- 
mit a permanent record of experience. 
The wisdom of studying the past as an 
index of the future has long been rec- 
ognized and has given rise to the adage 
that “hindsight is better than foresight.” 
Indeed, the extent to which a people 
has been guided by the experience of 
the past in determining its conduct 
furnishes a very fair index of the 
excellence of its civilization. The rather 
general belief that to progress we 
should look only to the future is not 
shared by men of science, whose activ- 
ities are largely devoted to an investiga- 
tion of the past in an endeavor to 
understand the future. 

Taking advantage of our records of 
the past and applving the practice of 
hindsighting, it is found that with re- 
spect to human affairs history discloses 
two major trends among the welter of 
dynastic squabbles—an ever increasing 
population and closely associated with 
this growth of population an ever in- 
creasing control of government by the 
mass of the people. The relationship 
of population increase to the control of 
government by the masses 1s not entire- 
lv accidental and it may not be amiss 
to attempt a forecast of what this 


means in terms of future civilization. 
The Individual and Co-operation 


The first efforts of modern demo- 
cratic civilizations were directed largely 
toward obtaining complete development 
and exercise of the abilities of the 
individual. To this end the doctrine of 
the freedom and equality of mankind 
was promulgated for the purpose of 
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overcoming inequalities before the law. 
In this country a further effort was 
made to imsure the unhampered de- 
velopment of ability, almost regardless 
of financial status, through the system 
of universal education supported by 
taxation. Under the stimulus of these 
two major changes from previous con- 
ditions there followed an unprecedented 
rise of the individual, which reached 
its climax late in the nineteenth century. 
Just prior to the close of the century 
the directors of large capitalistic enter- 
prises awakened to the advantages of 
co-operation, advantages which — the 
workers also were not slow to appre- 
ciate and grasp. 

Accordingly, the trend of the twen- 
tieth century has been more and more 
toward co-operative efforts with a con- 
sequent submergence of the individual 
and an increasing clamor for govern- 
ment in business. So potent has co- 
operation become that now it is hailed 
as the panacea for all social and eco- 
nomic ills. Undoubtedly, there 1s much 
to be said in favor of co-operation as 
contrasted with unrestricted individual 
competition but the system as_ estab- 
lished at present is certain to break 
down if carried to its logical conclusion, 
with each individual enrolled in some 
organization. 

The communists have foreseen some- 
thing of the difficulties to be encoun- 
tered in a conflict between large com- 
peting organizations and have attempted 
to avoid them by combining all workers 
ina single union. If successful, in the 
sense that the several conflicting groups 
such as agriculture and industry are 
subordinated to their proper spheres, 
human society will have become closely 
analogous to some of the well known 
social insects such as the ants or bees. 
Such organizations have proved to be 
long lived but we cannot lose sight of 
the fact that in these cases or organ- 
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ized insects there 1s little in the way of 
individual diversity, the separate parts 
having reached a dead level of ability. 
W hether the human race can be reduced 
to such a condition of individual uni- 
formity 1s a question,—unless the fu- 
ture population of the world is to be 
derived in its entirety from the lower 
levels of mentality. 

It is difficult to imagine what the in- 
centive for existence would be in a 
world where all the products of one’s 
ability were expropriated for the ben- 
efit of a less able class. Yet an or- 
ganization of this sort is contemplated 
by the present communist regime in 
Russia operating with a _ conception 
which must be considered the ultimate 
in the socialization of political units. 
Presumably the only reward to be per- 
mitted for meritorious effort in a so- 
cial organization of this sort is a cer- 
tain smug altruistic feeling and it is 
hard to imagine that civilization would 
long continue to advance without more 
stimulus to achievement. It seems cer- 
tain that the superior individuals, pow- 
erless to control their destinies in a 
manner commensurate with their abili- 
ties, would remain childless rather than 
subject their offspring to such condi- 
tions. With the obliteration of the her- 
editary lines embracing the able ele- 
ments of the population would come 
the collapse of civilization. The dis- 
integration of society as we now know 
it would not be cataclysmic but it 
would be none the less certain. 

The general recognition of the fact 
that the destruction of civilization 
would not be sudden has led to a 
laissez-faire attitude on the part of 
many, since concern for the welfare of 
offspring beyond the stage of grand- 
children is not a conspicuous human 
trait. Nevertheless if impending con- 
ditions are to be remedied the time for 
action is approaching rapidly and it be- 
hooves us to consider ways and means 
to prevent the control of civilization 
by those who have made the least use 
of 1 


Government by the Inferior 


Those who shrink from recognizing 
the unpleasant probabilities of govern- 
ment by the inferior have interpreted 
the recent elections in Great Britain 
and the United States as marking the 
decline of radicalism. From a consid- 
eration of past events this conclusion 
appears fallacious. The whole trend 
of modern history is one of increasing 
power for the proletariat, the past de- 
cade witnessing an unprecedented accel- 
eration in this direction. 

The rise of radicalism assuredly has 
not reached its peak and in so far as 
the recent elections mean anything at 
all they mark simply a temporary check 
in the march of the masses. 

Whether the assumption of power 
by the masses is applauded or deplored 
depends upon how literally the doc- 
trine of the free and equal status of 
all mankind is interpreted. I[n_ its 
strictly legal aspects the doctrine of 
freedom and equality is accepted at 
least in principle by all, but, unfortu- 
nately, the slogan has been given a 
broader application than the facts war- 
rant. Biologists are agreed that in a 
biological sense the much-proclaimed 
equality of mankind is non-existent and 
cannot be attained. 

lt the inherent qualities of men are 
not equal, what does the future hold 
for governments founded upon equal 
suffrage? The population of the world 
is increasing at a tremendously rapid 
rate, which in itself constitutes a seri- 
ous problem, but in addition there 
seems to be no question that the less 
able elements are reproducing at a 
more rapid rate than the gifted. It has 
been suggested that eventually an equil- 
ibrium will be reached between the 
competent and incompetent due solely 
to the fact that the latter depend for 
existence on the former, the relation- 
ship being one of parasite and host. 
While this seems as comfortable a con- 
clusion as could be reached under the 


circumstances it can not be accepted as 
It is true that if the pop- 
capable of 
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being supported by the food resources 
of the world a certain modicum of in- 
telligent beings will be necessary to 
maintain it at this level. 

Such evidence as exists, however, 1n- 
dicates that the intelligent element, 
hard pressed by the economic situation. 
is not reproducing itself and there 1s 
nothing to prevent the complete sub- 
mergence of the competent individuals 
long before the maximum _ population 
compatible with the food supply has 
been reached. In this event the pop- 
ulation would never attain the extreme 
limit but would become stationary at a 
point capable of being maintained by 
the efforts of mcompetents. 

The keystone of modern democratic 
states has been and still is education, 
but universal education has reached its 
peak and signs of a breakdown appear 
in the numerical limitations being 1m- 
posed by our large universities. With 
a population composed of a large ele- 
ment of mentally inferior individuals 
it is a question whether universal edu- 
cation 1s not actually a detriment to the 
state. The old adage of a little knowl- 
edge being a dangerous thing would 
seem to apply here, and a little knowl- 
edge is all that a large majority are 
capable of assimilating. Practically 
every one can be taught to read but 
few can be taught what to read, the 
result being that the individuals pos- 
sessed of a low mentalitv seek reading 
matter adapted to their intelligence. 

The opinions of the majority of cit- 
izens are formed by the press and it is 
a prominent feature of our national 
life that a venial press always can be 
found to cater to the minds of the 
masses. Here it is that a little knowl- 
edge becomes dangerous since the vot- 
ers of low mentalitv lacking discrimi- 
nation are supplied with the most atro- 


cious falsehoods with respect to gov- 
ernmental affairs and are filled with 


the most absurd economic theories. It 
is no accident that the revolutionary 
difficulties of our neighboring south- 
ern republic owe their origin to the ac- 


tivities ot the semi-literate element. of 


the population and not to the complete- 
ly ignorant agricultural peon. 


The “Parlor Pinks” 


In this country the situation 1s 
further aggravated by the activities of 
a certain class of well-educated theo- 
rists commonly referred to as the in- 
telligentsia or more humorously as 
“parlor pinks.” These people almost 
invariably derive their incomes from 
money carefully invested in the safest 
capitalistic enterprises and in conse- 
quence are in need of an outlet for en- 
ergies not used in a daily toil for sub- 
sistence. The majority of this class is 
composed of women who, relieved of 
responsibilities at home, seek an en- 
larged sphere of activity and imagine 
that in working for the political eleva- 
tion of the masses they are “living a 
useful life of their own.” 

While many of these people obvi- 
ously are insincere, having assumed a 
solicitous concern for the downtrodden 
as a pose, there are a surprising num- 
her of others apparently possessed of 
intelligence who in all sincereitv are 
devoted to the cause of government by 
the proletariat. The former class will 
disappear with advent of newer fads 
but the latter element will persist until 
its aims have been accomplished unless 
through some miracle they should 
awaken to a realization of the inherent 
defects of their cause. Almost without 
exception these sincere advocates of the 
sovereignty of the masses are ardent 
champions of the biological equality of 
all mankind as indeed their position 
obliges them to be. Like the political 
opponents of evolution they place no 
confidence in the findings of biologists 
nor will they take the trouble to exam- 
ine for themselves the facts which they 
reject, preferring to believe that the 
world is full of “unsung Miultons.” 

In families so unfortunate as to have 
some mentally defective children it is 
well recognized by all the members that 
such children require special consider- 
ation and their weight in family coun- 
cils is never on a par with that of the 
normal offspring. The unfitness of 
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such children for tasks requiring men- 
tal ability is understood not only in 
families of high social standing and in- 
tellectual development but throughout 
all walks of life including even the un- 
civilized tribes of many regions. Yet, 
it is a curious fact that although the 
special nature of such cases is. well 
recognized within the family there is 
a disinclination among our idealists to 
extend the knowledge thus gained, of 
the difference in individuals, to the 
broader field of the body politic. In 
state councils maudlin sentimentalism 
supersedes knowledge and an_= equal 
weight in the control of government is 
demanded for every individual re- 
gardless of mental fitness. This reluc- 
tance to admit in the people at large 
that which is so well understood in the 
family is due in part to the rather 
general belief that most of the feeble 
minded are confined in institutions and 
that the dividing line between normal 
and defective mentality is sharp, an in- 
dividual being of either one or the 
other. This belief has no basis in fact, 
variation in mental capacity being fully 
as great as that found in physical abil- 
itv, and although tasks requiring the 
exertion of strength are assigned to 
those best equipped physically to per- 
form them, this practice is not followed 
with respect to political suffrage where 
the exercise of mental ability is_ re- 
quired. 

The present situation seems analo- 
eous to that which would obtain were 
a group of bicycle racers to compete 
simultaneously on a. track where an 
automobile race was in progress. No 
one would deny that mutual advantage 
would accrue to both sets of contest- 
ants if the cvclists were transferred to 
a less hazardous location where their 
competition could proceed under more 
favorable conditions. I[t would seem 
to be misplaced humanity which en- 
courages bicycle minds to interfere 
with the progress of minds of higher 
motive power to the detriment of both. 

Those who have embraced the be- 
lief that all men are biologically equal 


at birth and regard education as a sort 
of philosopher’s stone capable of trans- 
muting the basest minds into the most 
able intellects always support their con- 
tention by the attractive and to them 
satisfving process of reasoning by 
anecdote. Their favorite procedure 1s 
to seize upon some prominent figure 
such as Lincoln and dwell upon the ob- 
scurity of his ancestry. The success of 
this method lies in the fortunate cir- 
cumstance (fortunate from the stand- 
point of those who use it, but unfor- 
tunate from the standpoint of ascer- 
taining the true facts) that the ances- 
tors of but a few are recorded over a 
period of many generations. 

As in the case of Lincoln, the un- 
earthing of the facts often discloses 
the fallacy of this method of reasoning, 
but the true believer in potential equal- 
ity seldom is daunted by such discov- 
eries, making haste only to transfer the 
example to some other illustrious fig- 
ure of unknown ancestry. 


Government by Wealth 


The desire to get something for 
nothing always is uppermost in_ the 
minds of the partially educated and it 
is to this desire that our educated so- 
cialists make their strongest appeal. 
The incentive for mass action tending 
toward the distribution of wealth in- 
creases as capital becomes concentrated 
in fewer hands. 

While there are few data to determine 
whether the wealth of the world 1s 
possessed by relatively fewer people 
now than formerly there seems to be 
no doubt that the tendency is in this 
direction with huge’ fortunes being 
amassed by a very few families. 

Whenever the masses clearly over- 
halance the capitalists, using the term 
in a broad sense, the stage is set for 
communistic action and while wealth 
up to a certain point can counteract 
the mere weight of votes the period is 
reached eventually when money con- 
trol is no longer possible. It 1s a ques- 
tion whether a governing class founded 
solely on wealth is desirable but as 
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hetween government by the incompe- 
tents and government by the capitalis- 
tically successful there can be no ques- 
tion of the choice. Present day civili- 
zation measures intellectual merit large- 
ly in units of wealth but this need not 
necessarily be so. A governing class 
based on intellectual capacity is greatly 
to be desired but before a realization of 
this desire can be had it becomes essen- 
tial to determine what constitutes in- 
tellectual capacity. 

It will not do to lose sight of the 
fact that something in the nature of an 
intellectual aristocracy was attempted 
in China and failed. The failure in 
this case, however, should be attributed 
directly to the educational svstem which 
placed undue emphasis on memory 
alone rather than upon energy and in- 
nate ability. 

Our present educational system is 
open to the same criticism in the it 1s 
static rather than dynamic and_ while 
it provides a measure of a certain kind 
of ability it would not do as a standard 
for selection during a long period of 


time. 


Measures of Intellectual 


Capacity 

At the present time there is little 
agreement as to how measure 
intellectual capacity, especially in early 
life, except in so far as intelligence 1s 
inherited and can be predicted from the 
attainments of the parents. While the 
studies of the ancestry of superior in- 
dividuals disclose that a few family 
lines have supplied a large proportion 
of the intellectually able, there can be 
no doubt that occasionally an able indi- 
vidual arises from an unpromising line. 
The converse of this also seems to be 
true that exceptionally able parents do 
not always produce able children. An 
hereditary aristocracy, therefore, can 
not long survive even though composed 
at the start of the best elements of the 
population. The ideal toward which 
we should strive is one where the in- 
tellectuals of whatever ancestry are 
assured a relatively large part in the 
shaping of civilization unhampered by 
the mass of mentally unfit. 


best to 


Such an ideal can be attained only 
when it becomes possible to measure 
with some accuracy the potential ability 
of the individual at an age early enough 
to insure a long participation in the 
affairs of government. No such meas- 
ure is available at present though a 
promising beginning has been made in 
the science of psychology. Unfortu- 
nately the outbreak of the War has had 
the effect of forcing the hands of the 
psychologists with the result that the 
application of intelligence tests has be- 
come more general than existing knowl- 
edge warrants. If carried too far on 
this basis the science of psychology is 
in danger of meeting the same fate as 
the science of eugenics which suffered 
a premature birth and has not vet at- 
tained normal vigor. 

lt reliable estimates of potential abil- 
itv become possible before the increase 
of the masses has completely swamped 


the intelligent element and plunged 
civilization into the abyss, then a 
voter’s qualification based on merit 


should be established. Although great 
cffort is now -necessary to get the 
voters to exercise their privileges, this 
effort is directed chiefly at the better 
element of the population, the more ig- 
norant class voting with = distressing 
regularity. Any effort, therefore, aimed 
at the distranchisement of the mentally 
Interior would be met with overwhelm- 
ing disapproval. The alternative is to 
eive the desirable element more votes, 
their voting power depending upon po- 
tential ability and subsequently on their 
actual accomplishments. 


Intelligence and Suffrage 
A system could be devised whereby 
all citizens upon reaching their major- 
itv would have the privilege of cast- 
ing a single ballot, those exceeding a 


certain intellectual potentiality being 
entitled to two ballots and various 
stages upward being provided for. 


Thus those who make use of their po- 
tential ability through certain educa- 
tional advantages would be entitled to 
cast more votes than those who though 
potentially their equals fail to develop 
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in accordance with their superior in- 
tellectual equipment. 


continuous effort to advance and the 
man of superior intellect would not be 
discouraged from exercising his right 
to vote. 

The defects of the present system 
were envisaged clearly by Mark Twain, 
who advocated a system of weighted 
hallots with the following statement: 
“This endeavor to equalize what God 
has made unequal is a wrong and a 
shame. It is too late now to restrict 
the suffrage; we must .increase it—for 
this let us give every university man, 
let us say ten votes, and every man 
with common school education two 
votes, and a man of superior power 
and position a hundred votes, if we 
choose. This is the only way to get 
out of the false position into which we 
have fallen.” The sincerity with 
which this idea was entertained by 
Mr. Clemens is shown by the fact that 
an extravanganza by him embodying 
the above sentiments was published 
anonomously in the Atlantic Monthly, 
obviously to avoid the almost certain 
humorous interpretation it otherwise 
would have received.!. His earnestness 
is further attested by the attitude of 
Mrs. James JT. Field to whom he 
broached his ideas on suffrage and who 
was sufficiently impressed to record 
the following comment: “ , , 
such a change should be tried, since we 


In this manner 
an incentive would be provided for 
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cannot keep the untenable ground of 
the present. 

lf an intellectual governing aristoc- 
racy of this type were once firmly es- 
tablished it would be able to control 
the reproduction rate of the mentally 
inferior of whatever ancestry, limiting 
the size of this class to that which 
could be supported by its own efforts 


under competent direct.on and_ the 
ascendency of the inferior resulting 
trom a disproportionate birth rate 


would be no longer a cause for appre- 
hension. Unquestionably the economic 
status of the inferior elements would 
be improved by birth limitation meas- 
ures. Such limitation involves no 
abrogation of the rights they now enjoy 
but merely denies to them the position 
they are rapidly usurping through their 
disproportionately high rate of repro- 
duction. 

Unless some action of this sort be 
taken to counteract the undue weight 
of the vote of the inferior and an effort 
made to insure to the able a dominant 
voice in. governmental affairs, civiliza- 
tion as it has advanced during the past 
few centuries is in real danger of ex- 
tinction through a loss of the heredi- 
tary lines embracing the most compe- 
tent individuals. (nce these superior 
lines are lost, untold ages will be re- 
quired before new able families can be 
developed by a_ reassembling of the 
genetic elements of their superiority 
through chance recombinations. 
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the Anatomy of the Rat 


A Laporatory MANUAL OF THE 
ANATOMY OF THE Rat, by HARRISON 
R. Hunt, Ph. D., pp. 123, price $1.50. 
The MacMillan Co., New York, N. Y. 

This laboratory manual of the anat- 
omy of one of the most easily obtained 
mammals should find a wide uses in 
classes in vertebrate anatomy. The de- 
scriptions are based largely on the au- 
thor’s own researches. _ Illustrations 
are purposely omitted in order that the 


students may get their visual impres- 


sions directly from the animal. It 1s 
written in such a clear style, however 
that there should be no undue difficulty 
(and much pleasure) in tracing out the 
relations of the parts described. Ovcca- 
sional brief notes on the mode of de- 
velopment of parts, their evolutionary 
history, and on their physiological sig- 
nificance serve to keep the study or 
anatomy in its proper relation to a 
broad biological viewpoint. 
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BREEDING WORK WITH HENEQUEN 
AND SISAL 


RAFAEL VIDAL 
United States Department of Agriculture, Mayaguez, Porto fico. 





HENEQUEN AND SISAL HYBRID 
Figure 1 


Left,—Sisal, 


species of the staminate parent. 


henequen, 4. 
the pistillate parent. 
ences im size, 


ENEQOQUEN, Agave fourcroydes, 
and sisal, Agave sisalana, have 
each a number of characteris- 

tics which, if combined by crossing, 
might result in a type of plant most 
advantageous for commercial uses. 

Henequén is longer-lived, more re- 
sistant to drought and certain infectous 
diseases than sisal, although it has very 
vicious marginal prickles. 

Sisal has no marginal spines, pro- 
duces a better type of fiber, develops 
faster than henequén, and is adaptable 
to a wider range of soils. 

Two experimenters, Dr. L. Trabut 
in Algeria,* and Mr. William Wein- 
rich in Hawaiit have already done 


*JOURNAL OF Hereptty, Vol. 13, No. 4. 
yLetter to Mr. L. 
Agriculture. 


H. Dewey, in charge 


Agave sisalana, with dark green leaves having no marginal prickles—the 
Center,—first generation hybrid, with grey leaves like hen- 
equén but devoid of marginal prickles like sisal. 


The plant is about one year old. Right,— 


fourcroydes, with grey leaves armed with marginal prickles—the species of 
All three plants are young, but there is no significance in the differ- 


some work in this or similar directions. 
However, the writer understands that 
Mr. Weinrich’s plants were left to 
themselves in Hawaii and may have 
been lost or destroyed and that one of 
the parent plants used by Dr. Trabut 
has been lost to indentification. 

In the winter of 1922-23 some re- 
ciprocal crossings were made by the 
writer between sisal and henequen at 
Mayaguez, Porto Rico. ‘The results 
were negative when sisal was used as 
the mother plant. Sisal produces only 
bulbils and never seed-pods in its nor- 
mal condition. Henequen produces 
both seed-pods and bulbils, often from 


the same flower cluster. When hene- 


Fiber Investigations, U. S. Department of 
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CROSS POLLINATION UNDER DIFFICULTIES 
Figure 2 


Examining seed pods on a henequén plant from flowers crossed with sisal. More 


than 
300 flowers were cross pollinated, but only fourteen seed pods proved fertile, and all were 
on this plant. 




















HENEQUEN PLANT WITH FLOWERS BAGGED 


Figure 3 
A scaffold of bamboo was built to reach the flowers, from six to nine meters (twenty 
to thirty feet) above the ground. The stamens of selected flower clusters were removed 
before they shed any pollen and the flower clusters were bagged. As soon as the stigmas 
were receptive, fresh pollen from a selected sisal plant was applied and the bags were re- 


placed. 





Was, 
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quéen was used as the mother plant, 
fourteen pods were obtained from 
which forty-three first hybrid genera- 
tion plants are still living. 

There exists a wide difference among 
these plants, ranging from that shown 
in the center of the accompanying pho- 
tograph with the grayish green color of 
the sisal and very pronounced margi- 
nal prickles. 

The plants are closely watched and 
their progeny will be carefully nursed. 


Cross Pollination under Difficulties 


The flower stalks of henequén and 
sisal are five to ten meters high, but 
not strong enough to support a ladder 
leaned against them. It was necessary 
to build a scaffold of bamboo around 
each flower stalk so as to climb up and 
perform the various operations in mak- 
ing the crosses. It was necessary that 
these scaffolds be strong, for the sharp 
spines on the agave leaves did not of- 


Five Years of Livestock 


Nearly 15,000 persons living in 752 
counties of 46 States, in the District of 
Columbia, Guam, and Porto Rico have 
enrolled in the “‘Better Sires—bBetter 
Stock” campaign during five’ years 
since its inauguration October 1, 1919, 
by the Bureau of Animal Industry, 
United States Department of Agri- 
culture. 

Those who have enrolled, pledging 
to use purebred sires exclusively in 
their livestock raising, range all the 
way from boy and girl club members 
to owners of large ranches. In all, the 
14,902 persons enrolled own a total of 
525,522 animals and 1,117,928 poultry. 





fer a tempting place to alight in case of 
accident. Scaffolds were built around 
a half dozen different plants before sat- 
isfactory flowers were found, for 
was impossible to examine the flowers 
until the scaffold was built, so as to 
climb up an see them at close range. 
The sisal and henequén plants used in 
the successful cross were more than 
a kilometer apart where they had been 
introduced in the hills back of Maya- 
guez. 

The flowers are large, the six 
stamens easily removed, the stigma eas- 
ily accessible, and the pollen is_ pro- 
duced in abundance, so that, except for 
the difficulty in reaching the flowers, 
the operations of cross pollinating are 
comparatively easy. The stigmatic sur- 
faces are apparently not always re- 
ceptive, for more than 300 flowers 
were cross-pollinated and only four- 
teen produced seed-pods. 


Improvement Summarized 


This gives an everage of 35 animals 
and 75 poultry to each person enrolled. 

On participating in the “Better Sires 
—Better Stock” campaign the livestock 
owner lists the number of animals he 
owns in the different classes of live- 
stock, stating that the males are all 
purebred and indicating whether the 
females are scrubs, grades, crossbeds, 
or purebreds. States shown to have 
the greatest number of persons enrolled 
are: QOhio, first, with 2,917; Kentucky, 
2,805; Virginia, 2,277; and Nebraska, 
1,502.—U. S. Department of Agri- 
culture. 
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INHERITANCE OF RATE OF FEATHERING 
IN POULTRY* 


DD. C. WARREN 


Kansas State 


ROM experiments involving 
crosses between the Single Comb 


White Leghorn and the Jersey 


Black Giant data have been obtained 
regarding a sex-linked factor which 
affects the rate of feathering. This 


character is exceptionally valuable for 
eenetic investigations since it segre- 
eates in a clean-cut manner and 1s ju- 
venile in expression. It is also of 
value in linkage investigations since its 
expression is not interferred with by 
the better known characters, most ot 
which affect pigmentation. 

It is a well known fact that in the 
case of the Leghorn breed, the chick 
down is very early replaced by feath- 
ers. In many of the heavier breeds of 
fowl this replacement takes place much 
more slowly. Rogers’ in an early pa- 
per states that from a cross between 
White Leghorns and Barred Plymouth 
Rocks the ofispring are all feathered 
like the father, regardless of the direc- 
tion of the cross. Serebroskv? reported 
upon a cross between Barred Plymouth 
Rocks and Russian Orloffs from which 
he finds evidence for a sex-linked gene 
affecting the rate of feathering. Ii 
the rate of feathering in Barred Ply- 
mouth Rocks is determined by a sex- 
linked gene, Rogers’ observations can- 
not be entirely correct. It 1s possible 
that the gene mentioned by Serebrosky 
is identical with the one discussed in 
this paper. 


Method of Classification 


In all breeds, the primary wing 
feathers are the first to appear, but 
there is a rather wide difference among 
breeds as to the rate of growth of 
these feathers. The tail feathers are 


Agricultural College, Manhattan 


usually the next feathers to appear. 
The age at which the tail feathers first 
appear was used as a basis for classi- 
fying the individuals recorded in these 
experiments. The first examination 
was made on the ninth day and later 
ones were made at weekly intervals 
until the chick showed a well defined 
tail. These weekly records of rate of 
feathering were made not only for the 
offspring from the crosses discussed, 
but also for a number of both pure 
bred White Leghorns and_ Black 
Giants. Krom the examination of over 
three hundred pure bred White Leg- 
horns it was found that with only a 
single exception they showed tail feath- 
ers on the ninth day. This single ex- 
ception could have been due to an er- 
ror in records. (The chicks were re- 
moved from the incubator upon the 
twenty-second day of incubation and 
were considered as a day old at that 
time). Observations made as early as 
the fifth day after hatching indicated 
that practically all of the pure bred 
Leghorns showed tails at that time. 
No Black Giant chicks showed _ tail 
feathers at the examination on the six- 
teenth day and a large majority did 
not show them until the thirtieth or 
thirty-seventh day. 

During these experiments all of the 
chicks of a single hatch were kept to- 
gether, regardless of the type of cross. 
Thus the examiner, being ignorant of 
the parentage, could not be biased in 
making classification since  indentifi- 
cation was made only: by wing band 
numbers Also at the time of classi- 
heation it was impossible to determine 
the sex of the chicks. The vigor of 
the chick seemed to have no influence 


*Contribution No. 29 from the Department of Poultry Husbandry, Kansas Agricultural 


Experiment Station. 
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All four chicks were sixteen days old when photographed, and e 
the daughters display the rate of feathering characteristic of the wih 
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First Generation Male 


(cE THE RATE OF FEATHERING 
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nd a hatched at the same time and reared in the same brooder. Note that 
He Which the father belongs, and the son that of the mother. The inher 
mos. IS Shown diagramatically in Figure 6. 
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White Leghorn Male 
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Slow Feathering Sons 


Black Giant Female 


Zz W 


Rapid Feathering Daughters 


DISTRIBUTION OF THE SEX-CHROMOSOMES 
Figure 6 


This shows the gametic constitution with respect to the so-called W and Z chromosomes 
in the cross Black Giant female by White Leghorn male. 


upon the rate of feathering. The 
character studied showed very clean-cut 
segregation since over six hundred indi- 
viduals are here recorded and all but 
eleven fell in the two classes,—show- 
ing tails before the ninth or not until 
after the sixteenth day. The excep- 
tional individuals appeared in the F: 
generation and were classified as rapid 
feathering since they all showed well 
defined tails before examination on the 
sixteenth day. For some reason they 
failed to develop tails within the usual 
period. A single examination made on 
the twelfth day would have given a 
correct classification of all chicks—re- 
cording as rapid. feathering those 
showing tail feathers and as_ slow 
feathering those lacking them at that 
time. Individuals which as chicks had 
shown the different rates of feather- 
ing could not be distinguished as adults. 
Experiments 

Previous experimental and cytologi- 

cal work upon the domesticated fowl 


has indicated that here, as in_ the 
moths, the relation of the sex chromo- 
somes is somewhat different from that 
found in most other animals. The male 
possesses two similar sex chromosomes 
which are usually represented by the 
symbols Z Z and the female possesses 
two unlike sex chromosomes which are 
indicated by W Z. A number of char- 
acters, known as sex-linked, have been 
shown to follow, in inheritance, the 
distribution of the Z-chromosome and 
are held to be due to genes located in 
that chromosome. [Experimental work 
to date has failed to show that any 
gvenes are carried by the W-chromo- 
some. 


Mating A.—Black Giant Male by 
Leghorn Females 


A Black Giant male was mated to 
four White Leghorn females. From 
this mating 98 offspring were exam- 
ined, 46 males and 52 females, and all 
were “slow feathering,” not showing 
tail feathers until after the sixteenth 
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day. Little can be learned from this 
-ross except that slow feathering seems 
to be dominant over rapid feathering. 


Mating B.—White Leghorn Male by 
Black Giant Females 


A White Leghorn male was mated 
to two Black Giant females and 24 
offspring resulted. The females, 138 
in number, were all rapid feathering, 
(showing tails when examined on the 
ninth day) and the males, 11 in num- 
ber, were all slow’ feathering, none 
showing tails before the sixteenth day. 
Here we have the sons showing the 
characteristic of the mother and the 
daughters that of the father, exhibit- 
ing what is known as criss-cross inher- 
itance and indicating that the responsi- 
ble factor 1s sex-linked. Figure 6 
shows the gametic constitution of the 
parents and offspring in this cross. It 
is seen that the sons, receiving a Z- 
chromosome from each parent, will 
show the dominant one of the two con- 
trasted conditions. From the previous 
cross it is seen that the slow feathering 
is dominant and, therefore, in this cross 
the sons should all be slow feathering. 
The daughters only one Z- 
chromosome, and since the W-chromo- 
some does not carry its dominant 
allelomorph, will display the character- 
istic transmitted to them whether it be 
dominant or recessive. In this case 
they receive a Z-chromosome— which 
carries the rapid feathering gene and 
exhibit that characteristic. 


Possess 


Mating C.—Back-cross of First 
Generation Males to Black 
Giant Females 


Two F: males from the cross Black 
Giant male by White Leghorn female 
were back-crossed to twelve’ Black 
Giant females. From these matings 
two hundred and seventy-two chicks 
were examined and classified as fol- 
lows: 2% males all slow feathering, 
84 slow feathering and 61 rapid feath- 


ering females. As will be seen from 
Figure 6, the F: male (Z* Z®) which 


was used in this cross is heterozygous 
with respect to rate of feathering. [The 


Black Giant females are of the consti- 
tution Z® W. The daughters from this 
cross, receiving their only Z-chroimo- 
some from the father, have an equal 
chance of receiving the Z" or the Z® 
and would be expected to result in 
equal numbers of rapid feathering and 
of slow feathering individuals. The 
sons, receiving one of their paired Z- 
chromosomes from the mother and this 
chromosome carrying the dominant R, 
would all be expected to be slow feath- 
ering, as is the case. 


Mating D.—F: Male Mated to Sisters 


Two Fk: males from the cross Black 
Giant male by White Leghorn females 
were mated to five sisters. One hun- 
dred fifty-four chicks were examined 
from this cross and were classified as 
follows: 73 males, all slow feather- 
ing; Sl females, 43 slow feathering 
and 38 rapid feathering. From figure 
6 it will be seen that the individuals 
used in this cross have the same 
gametic constitution as those in mating 
C and the resulting offspring should be 
the same. In both crosses the sons are 
all slow feathering and the daughters 
are approximately half slow feathering 
and half rapid feathering. 


Mating E.—First Generation Females 
Back-crossed to White Leghorn 
Male 


Two Ff: females from the cross 
Black Giant male by White Leghorn 
females were back-crossed to a White 
Leghorn male. Ninety chicks resulted 


and were classified as follows: 49 
males, all slow feathering and 41 fe- 
males all rapid feathering. Here the 


mothers are of the Z® W constitution 
and the father of the Z™ Z" constitution. 
The sons will all be Z® Zr or slow 
feathering and the daughters Z™ W 
rapid feathering. 


Summary 


In the case of the Single Comb 
White Leghorn and Jersey Black Giant 
breeds the factor which determines the 
rate of feathering is 


carried by the 
sex chromosome. 


This sex-linked char- 
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acter shows clean-cut segregation and 
is expressed early in life, making it a 
satisfactory character with which to 
work. The expression of the character 
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does not seem to be affected by the 
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bird. 
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Crossing Over Involving Three Sex-Linked Genes in Chick- 


TABLE I-—Showing the Result of the Crosses Made for the Study cf the 
Inheritance of Rate of Feathering 























































Qn the subject of divorce, the bish- 
ops declared that a “trightful condi- 
tion” existed. They proposed — as 
remedies the standardization of divorce 
laws of the various commonwealths, 
the immediate enactment of a _ federal 
divorce law to provide uniformity in 
dealing with the matter, and ‘a return 
to the former ideals of personal virtue, 
modesty and social propriety.” 
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Rapid teathering | Slow feathering 
Total 
Males | Females Males | Females 
Mating AlBlack Giant male by Yhite 46 52 98 
Lezhorn females 
Mating B/White Leghorn male by Black 13 11 24 
Giant females 
Back-cross of F, (from the 
Mating Cicross Giant male to White a 127 Su 272 
Leghorn female) to Black 
Giant females 
Ma ting Difo from the cross Black Giant 38 13 43 154 
male to White Leghorn females 
Back-cross of F) females (frou 
Mating Elthe cross Giant male by Leg- 41 49 90 
aorn temale) to Leghorn male 
The Decay of the Family 


‘The record is,” the report asserted, 


“that 133,000 \merican families were 
wrecked by divorces in one recent 
vear.  * * In the last twenty 


vears, 3,767,000 men and women. se- 
cured divorce papers. This involved 


5,600,000 minor children * * — * 
Can a more frightful condition be im- 
agined ?”—A ssociated Press Report of 
Methodist General Conference. 
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FORMALISM IN BREEDING OF LIVE STOCK 
IN RELATION TO GENETICS 


CHRISTIAN 
Department of Agriculture, Norway 


HE characters to be aimed at in 
breeding have, for the most 
part, been settled by judges at 
shows, but frequently fancy has played 
a decisive part in directly encouraging 
breeding for certain economic quali- 
ties. There is no doubt that the rivalry 
hetween breeders of beef animals has 
ereatly contributed to the development 
of the present type in England. 
Besides the above mentioned advan- 
tages, fancy has been the cause of fix- 


ing a certain color or the position ot 
the horns as characteristic of a par- 
ticular breed. This desire tor unti- 


formity has been especially dangerous 
in those species of domestic animals 
in Which not all are raised. This ten- 
dency has been most strongly defined 
as regards colors, as these are seen on 
the new-born animal, which is. slaugh- 
tered when it does not satisfy the de- 
mands of the standard. 

In the case of however, all 
the foals are kept, and therefore the 
tendency to uniformity 1s not 
marked as in other livestock, except in 
certain instances, where matched ani- 
mals are required, which — justifies 
severe measures being adopted to. in- 
sure uniformity. 


horses, 


SO) 


In sheep-breeding, rigorous selection 
Is practised with the object of obtain- 
ing a white which 1s of. real 
econoniue importance, since white wool 
dves more easily than colored wool. 


fleece, 


The sheep-breeding industry _ has, 
however, suftered from formalism, to 
which must be attributed the demand 


tor a black muzzle in white Cheviots, 
and although in spite of selection for 
many years, lambs with white muzzles 
Irequently appear. This deviation 
trom the accepted standard is consid- 


1!) 
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ered of such importance that when a 
white-faced lamb is dropped by a 
Cheviot ewe, the fact is dulv registered 
in the flock-book. Indeed, I have seen 
Hock-books in which the color of the 
lamb’s face was the only character en- 
tered. Brown patches on the ears and 
legs in the Cheviot breed are 
looked upon with disfavor. 


also 


The thick covering of wool which is 
de rigueur on the head of Shropshires 
and many Merino breeds often inter- 
feres with the sight of the animals as 
the wool comes over their eves. 

[In our country there is some reason 
In requiring that pigs should have a 
white color, for the consumers often 
object to a dark skin; but in southern 
lands, pigmented swine are superior to 
thers because they resist the sun bet- 
ter. Pure formalism as regards color 
has, however, prevailed in some cases, 
since only the standard coat-color is ad- 
missible in Berkshires, Poland-Chinas, 
and other breeds. 

The long, pendant ears of many of 
our native breeds of pigs are another 
Instance of the tendency to formalism. 
The Large White should have a long, 
shghtly turned-up snout, and_ rather 
long erect ears. These characters ap- 
pear to be a heterozygous combination, 
for among the pigs of this breed there 
occur very frequently types with either 
the short snout of the Middle York- 
shire, or the long snout and pendant 
ears characteristic of the native swine. 

This strict adherence to various stan- 
dard points may have great disadvan- 
tages in the breeding of sheep and pigs 
and may exclude the use of breeding 
animals possessing the most important 
economic characters, although — since 
these animals multiply very rapidly and 
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the number of individuals from which 
to select is large, formalism does not 
exert such a deleterious influence from 
the economic standpoint as in the case 
of other live-stock that multiply more 
slowly and whose sexual maturity 1s 
consequently later. 

The formalist school has, however, 
applied its theories especially to that 
kind of domestic animal, which multi- 
ply very slowly, 1. e., cattle. The color 
and pattern of the coat has been re- 
garded as of paramount importance, 
so that black-pied cattle of the North 
Sea breed even, when most perfectly 
marked, have not been awarded a prize 
or entered in a herd-book if their legs 
showed the smallest black patch upon 
their white surface. 


Indeed, in Holland the cows are 


sometimes sent at calving-time to a 
province where irregularly marked 


calves are eligible for registering in the 
herd-book. 

The Hereford is a breed in which the 
requirements to patterns have been 
most rigorous. These cattle should 
have a white head, chest, and _ belly, 
white legs and tip to tail, while a white 
line runs along the back of the neck 
and on the withers. For at least seven- 
ty vears, this breed has been selected 
in order to fix these particular coat- 
markings, but according to Pitt’s re- 
searches the animals of the best herd 
are not homozygous for the factors 
that govern these patterns, and calves 


are regularly born with too much 
white about them. 
Continuing with patterns, we find 


that both in the Pinzgau cattle of Salz- 
burg as in that of our Telemark breed, 
certain uniform markings are estab- 
lished, but individuals deviating from 
the type occur constantly. The Pinz- 
gau cattle are selected rigorously for 
the standard patterns, but calves con- 
stantly are dropped with too much 
white about them (despite that compul- 
sory selection of bulls has been intro- 
duced by law and bulls with irregular 
patterns are barred). In the Telemark 
cattle it has partly been required that 
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the thighs shall be colored, small patches 
of white ground being regarded as a 
deviation from the type; but both these 
types of markings are found in the 
progeny of pure-bred individuals. How- 
ever, | am glad to say that the present 
management of the Telemark stock- 
breeding has given up these require- 
ments. 

An amusing instance can be cited of 
the manner in which a typical breed 
color has been obtained in Norway. 
Both cross-bred and pure-bred Ayr- 
shires were generally kept at Trondelag 
at the beginning of the decennium of 
1890. At that time a movement arose 
in Norway for encouraging the breed- 
ing of local cattle, and the management 
of the cattle breeding in Trondelag did 
all in its power to discover a local type 
as well as a national tvpe. The first 


stage was the creation of the dun 
‘“Beistad” cattle, but as this type of 


color did not prove satisfactory, the 
management set to work to obtain from 
the Ayrshire breed and its crosses, 
cattle with a uniform red coat. The 
cause of this “local” idea was that on 
Frosta had emerged a unicolored red 
bull, who was homozygous and_ pro- 
duced only unicolored calves. 

The local movement of breeding in 
Norway offers a number of strange 
demands on colors. Of these the most 
characteristic is the demand for exclu- 
sively dun cattle in the Province of 
More. This color is due to a dominant 
dilution factor changing black into dun, 
or red into yellow. It thus happens 
that these dun cattle in the pure breed 
reproduce both black, red and yellow 
progeny, and besides often some light 
dun, nearly white individuals, none of 
which comply with the demands of the 
“type of breed.” When a society in this 
county has been so unfortunate as to 
cbtain a bull, heterozygous for a suffi- 
cient number of color factors it might 
happen that from small herds of six to 
ten cows not a single heifer calf would 
fill the demands as regards color. 

The color of the muzzle is also paid 
much attention to. In Shorthorn breeds 
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a cloudy muzzle is an objection; in 
Germany this character excludes the 
animals from the herd-book, and also 
in Denmark severe lectures have been 
read over the black muzzle. 

It is not only in colors that formalism 
in cattle breeding has occupied an 1m- 
portant place. The horns and_ the 
position of the horns have been a tavor- 
ite domain for busy authorities on 
cattle breeding. In Germany appliances 
for giving horns the required shape 
have often been advertised. ‘The scurs 
occurring in polled breeds have been a 
ereat stumbling block and a large num- 
ber of cows in Norway have been given 


a show rating one or two degrees lower 


for this reason. 

As regards the conformation of 
cattle, many points are required in 
show animals, where a balance 1s kept 
between the purely formalistic and the 
wholly utilitarian standpoint. Ihe de- 
mand for a well-formed udder thus has 
its direct practical importance in those 
districts where the cows are pastured 
on rugged ground. In other conditions 
too rigorous demands on the form can 
exclude cows of good economic charac- 
ters. But regarding the external char- 
acters required in show animals many 
of them are of no practical importance, 
for instance, the objection against the 
sloping croup. 

According to the researches of 
Gowen, the value of “milking marks”’ 
proves illustonary when milking records 
are kept. No study has been made ot 
nmulking marks in bulls, but it seems 
unlikely that female characters in the 
phenotype of the male should influence 
its genotype. 

It can well be understood that before 
the laws of heredity were known, much 
economic importance was attributed to 
the external characters of domestic 
animals. But now there is no reason 
to maintain the formal standards of the 
breeds, as we know that the chromo- 
somes are the bearers of heredity in all 
living individuals that reproduce sex- 
ually and that heredity becomes more 
and more complicated in proportion to 


the number of chromosomes of the 
species in question. 

The number of pairs of chromo- 
somes present in the following animals 
is: In the horse, thirty; in swine, 
twenty; in cattle, sixteen or seventeen. 
In view of these figures we must recog- 
nize the great number of possible com- 
binations. The twenty pairs of chro- 
mosomes in swine can thus be com- 
bined in practically an infinity of differ- 
ent ways. 

In the breeding of domestic animals 
there are so many important economic 
characters to be selected for, and these 
characters depend upon such a large 
number of hereditary factors, that the 
breeder can not afford to pay attention 
to any qualities not having great prac- 
tical importance. 

The only reason justifying selection 
directed to obtaining a character of no 
economic value is that there exists a 
strong linkage between the hereditary 
factor producing this character and a 
factor producing a character of eco- 
nomic importance. Arenander has tried 
to show that there is a linkage between 
productivity of the polled-cattle and 
that of the horned. As, however, his 
work is by no means free of bias, | 
find it unnecessary to deal more closely 
with it. In short, on account of the 
large number of chromosomes _ pos- 
sessed by our larger domestic animals 
it is very unlikely that there exist link- 
ages so strong that they are of any 
practical utility. 

The modern research of heredity 
shows clearly that the method adopted 
for the elimination of recessive, atypical 
breed characters is quite useless. Refuge 
has been taken in killing, or excluding 
from breeding, all animals that do not 
reach the required standard. 

In most of these instances of formal- 
istic selection, the difference between 


the typical and the atypical individuals 
depends upon a single hereditary fac- 
tor, so that it is possible to calculate 
how quickly the number of recessives 
can be reduced by exciuding these. 
Suppose that there are in a herd at 
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first 1/4 dominant homozygous (pure) 
individuals, 1/2 dominant heterozygous 
(impure) individuals and 1/4. reces- 
sives, the number of the recessives will 
decrease in geometrical progression, 
and in the first generation, the propor- 
tion of recessives will be 1/9, in the 
second 1/16, in the third 1/25, etc.* 

The number of heterozygous indi- 
viduals will in its turn fall in the same 
proportion being in the first generation 
4/9, in the second 6/16, in the third 
8/25, etc.T 

This, however, presupposes that the 
pure and the impure dominants have 
the same chance, but practically this is 
not the case. The “Great Sires” occur 
naturally amongst both the pure and 
the ampure dominants. It must be 
remembered that in this combination it 
both the pure and impure had the same 
chance, the latter would be reduced to 
15.3 per cent in the tenth generation, 
provided all the recessives had been 
eliminated during this time. Even in 
the tenth generation it is possible to 
meet with a “Great Sire” that 1s hetero- 
zvgous as regards the factor in ques- 
tion, and then the result of the previous 
selection is soon lost. 

We have in Norway a striking 1n- 
stance of the manner in which Great 
Sires have rendered abortive the eftorts 
to obtain uniformity. Formerly it was 
required that the horse of the Eastland 
breed (Norway) should have either a 
black or a brown color. This goal had 
been almost reached because *‘Dalegud- 
brand 446” and “Draupner 613” were 
two black Great Sires in which the 
hereditary factor for red was lacking. 
The triumph was, however, of short 
duration. The successor of ‘Draup- 
ner” was “Brimin 825’, who possessed 
the factor for red and thus the resis- 
tance to this color was broken. 

Color transmission in the Aberdeen- 


*The formula for calculating the number of recessives is as follows: 


the number of generations. 


+The formula for the number of heterozygous individuals is :— 


of generations. 
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Angus breed may be cited as an in- 
stance where the troublesome recessive 
factors have not been got rid of, even 
by the elimination of the recessive indi- 
viduals. lor at least fifty vears, a 
selection of unicolored black individuals 
was carried out within this breed, but 
according to Watson, red calves or 
calves with the white spots on their 
legs, are of frequent occurrence. 

Naturally, it is possible to obtain 
a breed homozygous as regards the 
dominant heredity factor required, pro- 
vided all individuals that are heterozy- 
gous tor the recessive factors are elim- 
inated, but no one would like to take 
upon himself the responsibility of re- 
jecting a breeding animal with a good 
hereditary record of important  eco- 
nomic qualities, even 1f it were hetero- 
zvgous tor an hereditary factor of no 
practical value. 

It is quite certain that if the breeding 
authorities were, for instance, in a black 
breed to exclude from the herd-book 
and refuse prizes to all pedigree cattle 
producing red calves, the birth of such 
calves would very rarely be known o1 
recorded. The struggle against char- 
acters depending upon hereditary reces- 
sive factors is, and will remain, fruit- 
less; therefore there is no reason in 
burdening the practical breeder with the 
expense entailed. 

It is ditferent where we have to do 
with characters depending on hereditary 
factors that have proven to be more or 
less completely dominant. In this case, 
it 1s possible to eliminate entirely all 
undesirable characters, although great 
Injury may be caused if this elimination 
is pushed to undue lengths. We are 
well aware trom the study of the pedi- 
erees of the various breeds that the 
individuals forming the original stock 
and maintaining the breeds were few 
in number and that some of them may 
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A TYPICAL HEREFORD 
Figure 7 


In the Hereford Breed the requirements regarding color and pattern have been rigor- 
ously maintained for seventy vears. Nevertheless calves with too much white about them 
still appear frequently, even in the best herds. 
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HEREFORD WITH TOO MUCH WHITE 
Figure 8 


Krom the livestock judge's point of view this departure from the recognized pattern 1s 
a serious objection, but genetic research has brought to light no evidence of linkage between 
color patterns and characters of economic importance, the only sound reason for. insisting on 
uniformity in non-economic characters. 
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have been the offspring of animals 
possessing an undesirable hereditary 
dominant factor. The English race- 


horse is a striking example of this 
possibility and affords an instance of 
the manner in which a stallion possess- 
ing a rare dominant character has been 
one of the principal sires in the breed. 
This stallion is the grey ‘“Tetrarch,” 
whose offspring in recent times have 
been among the first in the list of win- 
ners and one year even the first. The 
grey color which depends on a domi- 

betore the time ot 


nant tactor was 
“Tetrarch” very uncommon among 


Eugenics 


THe Swepish NATION 1n Word and 
Picture: a Jubilee Book given out, with 
the cooperation of experts commis- 
sioned by the Swedish Society for 
Race-Hygiene, by H. LuNpporc, M. 
ID). and J. RuNNstrom, Ph. D. Stock- 
holm, 1921. 

Sweden is in a more favorable posi- 
tion than some other countries to fur- 
ther the interests of eugenics. It has 
pride of race; its population is largely 
composed of one race (the Nordic) ; 
it has a good level of intelligence; it 
unsurpassed demographical 
material in its parish registers, which 
form the basis of the national census ; 
and it has had an active body of gene- 
ticists to provide the theoretical foun- 
dation for attempts at improving the 
human race. <All of these conditions, 


possesses 


and their consequences, are fully de- 
scribed in the present book, written in 
English and beautifully printed. 

The research work of Swedish gen- 





Knglish blood, but nevertheless a Great 
Sire with this color was born. 

As regards the characters dependent 
on hereditary factors that are more or 
less dominant and have no direct im- 
portance, there is every reason to be 
careful in eliminating them. 

In all, the modern researches on 
heredity and pedigree research clearly 
show that in the economic breeding of 
domestic animals we can not afford to 
select for other charcters than those 
which are of direct or indirect econo- 
mic importance. 


in Sweden 


eticists and eugenists 1s so well known 
as to require no review here. The ed- 
ucational propaganda for eugenics 1s 
being pushed by a number of different 
societies, particularly the one which 
publishes the present volume.  Legis- 
lative advances have very properly 
heen moderate; but Sweden now has a 
reasonably adequate marriage law, and 


appears to be making progress toward. 


prohibition of the use of alcohol. 

Not the least interesting part of the 
volume is the collection of illustra- 
tions, representing not only most of 
the scientists engaged in genetics and 
eugenics, but a number of representa- 
tive leaders in other fields of creative 
activity, together with a beautiful se- 
ries of “types,” which portray not only 
the more or less pure Nordic, but the 
Finns, Lapps, Walloons, and other ele- 
ments found in Sweden, together with 
some of the hvbrids of these various 
races with the Nordic. ae 
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ESSAYS ON CELLULAR STRUCTURE 
AND FUNCTION 


(A Review) 


HE appearance of a new text on 
General C ytology* is likely to 


interest a large group of Buolo- 
gists. A generously illustrated text 
attempting to present a modern treatise 
of the subject that will be equally use- 
ful to botanists, zoologists, physiolo- 
gists and pathologists should meet with 
an enthusiastic reception. 
The reviewer is disappointed to find 
General Cytology made up largely of 


eroups of essays of individual inves- 
tigations. Such a treatise would re- 
quire as many theses as there are 
investigators to be “General.” The 


introduction prepares the reader for a 
comprehensive insight of the structure 
and function of the cell. The opening 
chapter succeeds in making our con- 
ception of cvtology so elastic that we 
soon are reading a discussion of the 
energy transmission through the uni- 
verse under the heading Chemistry of 
the Cell. 


Cell 


The casual reader will be almost car- 
ried away with A. P. Mathews specu- 
lative and ultra modern theory of life 
as it is presented. Life, according to 
his theory, has been simplified until it 
Is now measurable in terms of energy. 
There is the energy rich or living, and 
the energy poor or dead, electron, 
atom, molecule and protoplasm, all de- 
pending upon the position of some one 
or several electrons in an atom—sta- 
bility meaning death, instability, life. 

The physiologist will pause many 
times while the morphologist hurries 


Electricity and the 


*General Cytology, by EomMuNp B. Witson, ALBert P. MattHews, MerKEL H. 


the book 
discussion of more 
eible matters. Nevertheless, the re- 
viewer is impressed and, at times, 
almost tingles with the realization that 
innumerable electrical currents are as- 
sociated with every activity of each 
living cell of an organism, and that the 
continual changes in cellular potential, 
and the passing of minute electrical 
currents hither and thither, act as the 
regulators and messengers of the poly- 
phasic and protoplasmic system of the 
cell, and thus regulate and _ control 
every activity of his body. 


over the first third of 
to reach the 


eager 
tan- 


The one-time slave of killing fluids 
and Canada balsam will be keenly 1n- 
terested in the work that has been done 
with living cells growing in tissue cul- 
tures and dissected on the table of the 
microscope. Such studies cause one to 
realize the profound changes that take 
place when a cell is killed. ‘There is 
every reason to believe that micro- 
dissecting instruments in the hands of 
skilled investigators are likely to be- 
come of primary importance to cytolo- 
With them the cellular and 
nuclear membranes can be probed and 
torn, the viscosity changes in the pro- 
toplasm detected, and solid cellular in- 
clusions handled in miscroscopic hands 
thus the texture and structure of mito- 
chondria, plastids, ~crystals, chromo- 
somes, ete., may be critically studied. 


gists. 


The writer is interested primarily in 
Botany, and after reading a chapter 
discussing three cytological constituents 
of the cell is disappointed to tind 
no general treatise of cellular inclu- 


JACOBS. 
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Essays on Cellular Structure 


sions in plants—plastids, crystals and 
stored foods such as starch, inulin, etc., 
all vital to the hfe of the plant and 
frequently useful as indicators of pa- 
thological conditions. ‘The same criti- 
cism may be made after reading the 
account given on fertilization. So 
much of life on our earth has evolved 
above the sea level that it seems there 
should be some discussion of such in- 
teresting fundamental discoveries as 
the fertilization processes that charac- 
terize our higher plant life. 


The Chromosomes 

Chromosomes, as the carriers. of 
hereditary characters, in the form of 
linearly arranged chromomeres — or 
genes, are the basis on which the more 
fundamental genetic laws, at present, 
stand. 

Chromosomes have attained — this 
prominent position because of their 
constancy in organization and behavior 
ina large taxonomic group, the definite 
association between particular chromo- 
and certain characters, and the 
parallelism between behavior of chrom- 
osomes in maturation and fertilization, 
and the behavior of characters in 
inheritance. The demonstration of 
chance segregation of paternal and 
maternal elements in maturation and 
chance recombinaticn of homologues in 
fertilization, and the persistence of 
chromosome organization as an evi- 
dence of specific taxonomic value, has 
given the “Chromosome theory of he- 
reditv”” its present standing in the 
ological world. 

The views of C. E. 
substantiated by helpful reviews of 
recent investigations that have done 
much toward confirming the ‘“Chromo- 
some theory of heredity,” but he passes 
over very lightly the cytoplasmic theory 
ot heredity, and the end to end fusion 
of chromosomes, both points affecting 
profoundly the theory in question. He 
seems to err as with others of his 
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colleagues in illustrating his discussion 
generously from the works of sympa- 
thetic investigators, but the discordant 
results of other investigators are not 
discussed. 

The gene, also, seems to be no longer 
a speculative concept in the minds. of 
geneticists. The innumerable demon- 
strations of groups of linked charac- 
ters, and the crossover and double 
crossover ratios between such charac- 
ters have enabled the investigator to 
map the theoretical position of genes 
in a chromosome in such a convincing 
manner that a linear arrangement for 
them is now generally accepted. 


The cytologist has been slow to con- 
firm a linear arrangement of character 
bearing genes by actual observations, 
but has made an important step by 
demonstrating the constancy of size 
and position of, chromomeres in a 
chromosome. 


As a concluding criticism, this volu- 
minous publication appears to the 
writer as a book of one theories—one 
theory of life, one theory of stimula- 
tion, one theory of cellular differentia- 
tion, and one theory of chromosome 
reduction. In many cases the theory 
chosen was the one that fitted the 
author’s method of research; and it 1s 
to be regretted that all authors did 
not include short discussions of the 
more important opposing theories. 


General Cytology in the hands ot 
advanced zoological and medical stu- 
dents is likely to find an important 
place. To the working cytologist there 
are two major and helpful points in 
this co-operative discussion of his field. 
First, he will be carried away from his 
narrow views and see the field with 
its expanded boundaries. Secondly, he 
will be greatly helped by the generous 
citation of literature that he so_fre- 
quently requires. 


—A. b. 


Longley. 
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INHERITANCE OF HEMOPHILIA 


3ESS LLoyp 
University of Illinois Medical School, Chicago. 


N INVESTIGATION of the 
A families of two patients suffer- 

ing from hemophilia revealed 
a mode of inheritance of the disease 
not altogether in agreement with that 
in a large number of other families 
previously studied, where hemophilia 
is transmitted as a sex-linked  re- 
cessive Mendelian character. 

The accompanying charts give the 
pedigrees of these two families, Chart 
1 representing four generations in an 
American family in which the disease 
was severe in each case. Chart 2 
shows the inheritance of this disease 
In a Russian family of which only 
the last generation was born in this 
country. 


The patient III-14 Chart 1 has 
suffered as a bleeder all his life. As 
a child he had profuse epistaxis (nose- 
bleed) from slight injuries on the 
head. These attacks would continue 
as long as eight days with occasional 
periods of rest for a few hours. At 
the removal of his first teeth he was 
in a serious condition and a physician’s 
services were necessary. Swellings of 
his hands, elbows and knees occur 
quite trequently, followed by discolora- 
tion and severe pain. Chronic tonsil- 
litis and colds are always accompanied 
by swelling and stiffness in the joints. 
Following a severe strain from pain 
a large swelling, described as an 
aneurysm, developed under his jaw 
and increased in size until it hung 
down on his chest. His tongue 
turned blue and became swollen, al- 
most choking him. The swelling was 
reduced but moved on down his neck 
and over his chest and abdomen. The 
discoloration and swelling gradually 
disappeared. Hematomas of the arms 
and thighs are frequent but do not 
spread below the joints. 

The clotting time recorded at vari- 


ous admissions to the hospital varied 
from thirty minutes to four hours and 
thirty minutes. 

The family history of this patient 
shows distinct inheritance for at least 
four generations. Two brothers of the 
patient show no symptoms of the dis- 
‘ase, three of the five sisters seem to 
be affected and three baby girls died 
from hemorrhages. The affected sis- 
ters had severe hemorrhages at child- 
birth and menstrual periods but no 
other causes seem to produce extreme 
bleeding. 

The oldest sister, I11-5, is aftected 
but has two normal daughters. III-7, 
atfected, has a son who 1s a bleeder 
and two normal daughters. The son, 
IV-3, has had symptoms of a bleeder 
since he was one year old. Discolored 
areas develop from slight bruises and 
severe bleeding resulted from cuts and 
injured on the head. Another sister, 
[11-9, who also is affected has one at- 


fected son. two normal sons and two: 


normal daughters. The son, IV-7, has 
shown symptoms of a bleeder since he 
was five vears old. A slight cut caused 
continuous bleeding for four days. He 
also is subject to swelling of the joints 
and discolored areas. 

The mother, I1-6, of the patient 
seemed normal. She had had eleven 
children, three otf whom died in in- 
fancy from hemorrhages; the others 
have been mentioned previously. The 
mother’s sister, II-1, had three sons all 
of whom were affected. Her oldest 
son, III-1, had frequent attacks of swol- 
len joints and epistaxis. He died at 
the age of twenty from internal hem- 
orrhages resulting from a fall. The 
second son, [I]-2, died at an early age 
from tyhoid fever and hemorrhages. 
The third child died in infancy from a 
hemorrhage. 

The grandfather 1-2, of the patient, 
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INHERITANCE OF SPONTANEOUS BLENDING IN TWO FAMILIES 
Figure 10 


Hemophiha, like colorblindness, is a recessive sex-l ul 
in affected male through his daughters to one-half his grandsons. In the American 


ced character. It is passed on by 


family 


vnose history is given here (chart 1), some of the women who according to theory should 


be “carriers” actually show 


dominance of the normal condition, the 
extent. 


died in the Civil War from a gun-shot 
wound. It was reported that the 
bleeding could not be stopped. He 
had suffered from frequent hem- 
orrhages and bleeding of the kidneys. 

In the Russian family, the boy 
[V-4+ (Chart 2) was the first to be 
observed. He came to the hospital 
during a period of bleeding from the 
cums which lasted five days. These 
attacks. were quite frequent. He had 
previously had a tooth extracted and 
bled for eight hours. He was subject 
to discolorations from slight knocks 
and bruises. The urine is. often 
bloody, attacks of epistaxis occurred 
occasionally, and slight cuts resulted in 
hemorrhages. The coagulation time 
recorded varied from seventeen to 
twenty-three minutes 


indication of bleeding. 


oe — . m 
recesive cnaractel 


This is probably due to the incomplete 
“showing through” to a certa‘n 


A younger brother, IV-6, was 
brought in while bleeding from a cut. 
He has shown symptoms of a bleeder 
since he was four years old. Since 
then he has had frequent attacks of 


bleeding from the tongue, gums and 


membranes which occur about every 
three months and last from two to 
seven days. Slight injuries cause 


swellings and bluish discoloration but 
no stiffening of the joints was noticed. 
He has frequent attacks of epistaxis, 
multiple hematomas and 
abdominal hemorrhages. The coagu- 
lation time recorded was twenty-three 
minutes. 

The three oldest children in this 
family were boys and all died in in- 
fancy from hemorrhages. 


occasional 


The young- 
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Normal female &x)— Affected male 


/ (Underlined X indicates 
, affected chromosome.) 
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CHART TO ILLUSTRATE INHERITANCE OF BLEEDING 
Figure 11 
A sex-linked character is carried in the so-called X-chromosome, of which there are 
two in the female cell and only one in the male. Since the male “Y-chromosome” does not 
carry the normal complement or allelomorph, all males having one affected X-chromosome 
show symptoms of bleeding, while two affected chromosomes are necessary to show the 
character in the female. Thus male “bleeders’” are much more common than female. 








est I[V-8 died from internal hem- the mating affected Female \ Normal 


orrhages resulting from a fall. male all daughters would be “carriet 
The mother of these children had and all sons would be affected. 
four brothers. three of whom died If the dominance of the normal con- 


’ . . . i : . . . » » Tg ’ > “4 oT a 
from hemorrhages at circumcision. I[¢ ‘iWon Is complete we would ae expect 
. . . » “carriers” _ Y ¢ y oe » “ef © 
is peculiar that neither the maternal th ce bie a — /. sal siepaatie ‘* 
iq - . ~ . »* . aSS "gf 4 Oo. ’ 1C 1 ¢ ) ea#»rs 2) ye 
| grandfather nor his family showed ¢X¢essive bleeding, which appears to be 

| | - ara ae 1 eenerally true in the inheritance ot 
symptoms of being bleeders. lhe | cae rae 

- hemophilia. In these families, on the 
maternal grandmother and her familv . gy sate gene 
h oes “ Sianeal ; bleeders but the COnttary. several of the females show 

Ave Q) “eCOTaAS O yweeders ) > : - “4° 
; he en : ) symptoms of hemophilia, although they 

Orent-ors ar > ¢ erence - ne Pe 
sreat-srandmother on the maternal senerally are not as severely affected as 
side had hemorrhages and was subject the males. If we consider these as 
to discolorations trom slight bruises as “carriers in whom the recessive char- 
is typical of the affected males. Her acter “shows through” to a= varying 
brother was also a bleeder and his extent. all these cases are brought into 
daughter had frequent episiaxis, hem- agreement with the accepted mode of 
orrhages and profuse bleeding from inheritance. Such an explanation would 
cuts. be necessary to account for the case 

According to the Mendelian expec- of the woman III-9 (Chart 1), who 

tation, six classes of matings would is a pronounced bleeder and yet has a 
be expected to produce or transmit hem- normal son. This would not be possible 
ophilia, of which only four concern us ii she were a true female bleeder, ho- 
here. Five of these are shown dia- mozygous for hemophilia. In that case, 
grammatically in Figure 11, and in all her sons would be affected. 
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